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MIR-21 REGULATES OSTEOGENESIS AND CHONDROGENESIS OF MESENCHYMAL
STEM CELLS
Liangliang Xu a,b, Yuxin Sun a,b, Gang Li a,b
aThe Chinese University of Hong Kong Shenzhen Research Institute, China
bThe Chinese University of Hong Kong, Hong Kong SAR, China
Background: MicroRNAs are noncoding, small RNAs, 21e25nt in length, encoded in
the genome, which can regulate the gene expression by targeting the 3’ untrans-
lated region (UTR) of mRNAs at the post-transcriptional level. Emerging evidences
suggest that microRNAs play important roles in osteogenesis and skeletal homeo-
stasis. Recent studies indicated the significant regulatory function of mir-21 in
osteogenesis in vitro, but the effect of mir-21 on multi-lineage differentiation abil-
ity of mesenchymal stem cells is not fully revealed. In the present study, we aimed
to investigate the effect of mir-21 intervention on osteogenic and chondrogenic
differentiation of rat bone marrow derived MSCs in vitro and in vivo.
Results: The results showed that the up-regulation of mir-21 promoted osteogenesis
andchondrogenesisofMSCs.Not onlydidmir-21 increase theexpressionof osteopon-
tin and alkaline phosphatase in rBMSCs, but also promote mineralisation in the con-
dition of osteogenic induction. Furthermore, using the open femur fracture model,
we found that the bone healing properties were also improved by mir-21 overex-
pressing MSCs according to the results of microCT, mechanical test, and histological
analysis.
Discussion and Conclusion: In conclusion, this study demonstrated that the over
expression of mir-21 could promote osteogenesis and chondrogenesis. In addition,
mir-21 overexpressing MSCs could accelerate bone fracture healing, which may
contribute to a new therapeutic way for fracture repair.
http://dx.doi.org/10.1016/j.jot.2016.06.103158
STAPHYLOCOCCAL ENTEROTOXIN C2 EXPEDITES BONE CONSOLIDATION
DURING DISTRACTION OSTEOGENESIS
Jia Xu, Tianyi Wu, Yuxin Sun, Jinfang Zhang, Gang Li
The Chinese University of Hong Kong Shenzhen Research Institute, China
Distraction osteogenesis (DO) could successfully induce large-size bone defect
regeneration, but DO usually requires a long duration of bone consolidation.
Developing innovative approaches to augment bone consolidation during DO is in
burning need. Staphylococcal enterotoxin C2 (SEC2) has been developed and found
to suppress osteoclastogenesis of mesenchymal stem cells in vitro. In this study,
we investigated the effect of SEC2 on the proliferation of rat bone marrow derived
mesenchymal stem cells (rBMSCs) and osteogenic differentiation of rBMSCs.
Furthermore, we locally administrated SEC2 (10ng/ml) or PBS into the gap in a
rat DO model every three days until termination. The distraction regenerates
were subjected to X-rays, micro-computed tomography (mCT), and mechanical
testing. Histology and immunohistochemistry examinations were used to assess
new bone quality. For the results, SEC2 had no effect on cell viability. The calcium
deposition was remarkably increased and the osteogenic markers were signifi-
cantly up-regulated in the rBMSCs treated with SEC2. In the animal model, the
SEC2 group had higher bone volume/total tissue volume in the regenerates.
Greater force was required to break the SEC2-treated tibiae in four-point testing.
Improvement of new bone properties were also confirmed by histological analysis.
Osteocalcin and osterix expression were up-regulated in the SEC2 group. This study
demonstrated that SEC2 local injection promoted osteogenesis and enhanced bone
consolidation during DO. The findings support the application of SEC2 as a potential
novel strategy to expedite bone consolidation in patients undergoing DO
treatment.
http://dx.doi.org/10.1016/j.jot.2016.06.104166
TENDON-DERIVED STEM CELL SHEET ENHANCES THE REPAIR OF INJURED
ROTATOR CUFF
Jiankun Xu
The Chinese University of Hong Kong, Hong Kong SAR, China
Introduction: Rotator cuff (RC) tendons are often prone to lesions, as 30e50% of
the population over 50 years of age suffer from partial- and full-thickness RC
tears. A torn rotator cuff is a disruption in the integrity of the tendon at the inser-
tion into the humeral head. Damaged RC heals very slowly and rarely attains the
structural integrity and mechanical strength of normal, undamaged RC. It has
been reported that addition of BMSCs to the injured RC insertion site did not
improve the outcome [1]. Interestingly, the same authors found that BMSCs over-
expressed with scleraxis significantly improve RC healing [2]. Tendon derived
stem cells, with highly expressed scleraxis [3,4], may be an alternative cellsource for RC repair. Our team has fabricated a scaffold-free TDSC sheet [5].
However, the TDSC sheet just improves the early graft healing in ACLR [6].
Thus, for better use of this cell-based strategy, differentiation factors would
help in the biological repair of tendon-bone insertion. Magnesium ions (Mg2+)
have been shown of beneficial effects on both chondrogenesis and osteogenesis
of stem cells [7,8]. Based on these findings, we hypothesized that Mg2+ treated
TDSC cell sheet would promote the healing of injured RC and tested our hypoth-
esis accordingly.
Methods: Rat TDSCs were isolated [5,6]. MgCl2 was dissolved in neutralized culture
medium. The effects of Mg2+ on the adhesion and differentiation of TDSCs were
investigated by specific staining. Western blotting was used to determine Mg trans-
porter 1 (Magt1) and related signaling pathways. We also used the metafluor sys-
tem to monitor intracellular Mg2+ concentration. Rat RC repair model was
adopted to test the efficacy of this novel cell sheet in vivo [1,2,9].
Results: The proliferation of TDSC was not affected by addition of Mg2+ with
various concentrations of 1e10 mM (nZ6/group). 10mM supplementation of Mg2+
significantly promoted the adhesion of TDSCs at early time points via up-regulating
the expression of phosphorylated focal adhesion kinase (FAK) at the site of tyrosine
397. FAK is also suggested to be an osteogenic factor [10], and it helps to explain
our observation that Mg2+ (10 mM) could significantly promote the chondrogenic
and osteogenic differentiation of TDSCs. Furthermore, above effects were mainly
mediated by Mg transporter 1 (Magt1) as the effects of Mg2+ were almost
completely abrogated when the TDSCs with Magt1-knockdown or Magt1 blocker,
Nitrendipine. Eight weeks post the transplantation of the Mg2+ treated TDSC sheet,
significantly more cartilage-like cells were observed at the regenerated transition.
Conclusion: We identified that Magt1 mediates the activation of FAK signaling
pathway, finally leading to the enhancement of chondro-osteogenic differentiation
induced by Mg2+.
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Introduction: Three dimensional printing (3DP) technique could be used for fabri-
cating interconnected porous hydroxyapatite (HA) scaffolds. However, the initial
product of HA scaffolds lacked osteoinduction bioactivity. The objective of the
study was to construct a novel 3D porous HA scaffold coated with collagen/
rhBMP-2 chitosan microspheres (CMs) and assess its effect on the adhesion and
osteogenic differentiation of MSCs.
Subjects and Methods: Porous HA scaffolds were fabricated via 3DP technique
first and then rhBMP-2 chitosan microspheres were coated on the surface of
the scaffolds. Scanning electron microscopy was used to observe the scaffolds.
Mesenchymal stem cells (MSCs) were used to determine the biocompatibility of
the composite scaffolds. A soaking method was used to study the in vitro release
kinetics of rhBMP-2. The bioactivity of the released rhBMP-2 was further
assessed.
Results: Scanning electron microscopy observations revealed that the rhBMP-2 CMs
adhered to the surface of collagen coating. The scaffold did not show cytotoxicity
and could support the proliferation of MSCs in vitro. The collagen/rhBMP-2 CMs
coating facilitated the attachment of MSCs to the surface of the scaffold. In vitro
rhBMP-2 release experiment showed that the protein could be released for over 3
weeks and the concentrations were all over 112.8ng/ml at each tested time point.
ALP activity of MSCs demonstrated that the released rhBMP-2 was still bioactive
and could induce the differentiation of MSCs.
Discussion and Conclusion: The collagen/rhBMP-2 CMs coating was an effective
way to introduce rhBMP-2 to the porous scaffold fabricated by the 3DP technique.
The scaffolds had good biocompatibility and rhBMP-2 CMs could control the release
104 Session: Regenerative Medicineof protein in a prolonged period. The composite scaffold could induce the adhesion
and osteogenic differentiation of MSCs.
http://dx.doi.org/10.1016/j.jot.2016.06.106181
LiCl PROMOTES CHONDROGENIC DIFFERENTIATION OF BMSCs IN
INFLAMMATORY CONDITIONS INDUCED BY IL-1 THROUGH SUPPRESSING NF-kB
SIGNAL PATHWAY
Peng Cheng, Kun Chen, Xingli Du, Fengjing Guo, Anmin Chen
Tongji Hospital of Tongji Medical College, Huazhong University of Science and
Technology, China
Introduction: It is a complex process to regulate bone marrow mesenchymal stem
cells’ (BMSCs) chondrogenic differentiation, especially in inflammatory conditions.
This study aimed to investigate the effect of LiCl in chondrogenic differentiation of
BMSCs in inflammatory conditions and the possible mechanism in this process.
Subjects and Methods: BMSCs were treated with IL-1 in the process of chondro-
genic differentiation. Along with IL-1, one group was treated with 10 nM LiCl
and the other group with 10 nM GSK-3b. For each group, the glycosaminoglycan
(GAG) amount was quantitatively tested and the mRNA of Sox 9, Collagen 2a,
and Aggrecan were tested by RT-qPCR. The total NF-kB protein, p-NF-kB protein,
and the NF-kB protein in cytosol or nucleus were tested by Western blot.
Results: Our results demonstrated that the index of chondrogenesis, such as the
mRNA of Sox 9, Collagen 2a, Aggrecan, and the amount of GAG, were significantly
decreased in the IL-1 group. However, in inflammatory conditions induced by IL-1,
the indexes of chondrogenesis in LiCl group were significantly increased. Addition-
ally, total NF-kB protein was increased, p-NF-kB protein was significantly
decreased, and NF-kB protein in the nucleus was significantly decreased. All of
these in GSK-3b group were just opposite to the LiCl group.
Discussion and Conclusion: These results strongly suggest that the ability of
BMSCs’ chondrogenic differentiation were decreased in inflammatory conditions
induced by IL-1, but LiCl could enhance the ability although with IL-1. The possible
mechanism was LiCl promotes the phosphorylation of the NF-kB protein and the
transfer into nucleus, and then suppresses the NF-kB signalling pathway.
http://dx.doi.org/10.1016/j.jot.2016.06.107191
DECELLULARISATION OF THE PORCINE TENDON-BONE INTERFACE FOR TISSUE
ENGINEERING
Kai Xu a,b, Lara Kuntz b, Katharina Ku¨mpel b, Peter Fo¨hr b, Alexandra Wagner b,
Jutta Tu¨bel b, Ru¨diger v. EisenhartRothe b, Rainer H. Burgkart b
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Technology (HUST), Wuhan, China
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Background: High stress levels occur at interfaces between mechanically dissimi-
lar materials. Therefore, fixation of soft tissue to bone, e.g. after bone tumour
removal, has a high incidence of failure after surgical repair. Regenerating
tendon/ligament-to-bone insertions, “entheses”, by tissue engineering offers a
promising solution to this challenge. Decellularisation of porcine Achilles’ tendon
entheses might elicit physiologically relevant scaffolds for tissue engineering. In
this study, we establish a protocol to decellularise porcine entheses as potential
scaffolds for interface tissue engineering.
Subjects and Methods: Achilles’ tendons with attached calcaneus were har-
vested from six month old pigs and cut into 2x6x10mm3 samples. Group 1 was
chemically treated with a PBS solution containing 0.5% sodium dodecyl sulfate
(SDS) and 1% triton100 (2s2t) for 48 hours, group 2 for 72 hours. In both groups,
incubation was performed on a shaker at room temperature with exchange of
detergents every 24 hours. A custom-made hydrostatic decellularisation device
was used for group 3. Untreated/ PBS-treated samples were used as controls.
Decellularisation was assessed histologically with HE staining and Masson stain-
ing. Cell counts were performed on randomised regions of interest
(ROIZ200x200mm2) in tendon, bone, and interface and subsequently averaged.
According to the DNeasy Blood & Tissue protocol, DNA content was assayed after
the decellularisation process. Biomechanical system (zwick i1120, Zwick/Roell,
Germany; sensor type: KAF-Z, 2.0mV/VZ 2.5KN, A.S.T.GmbH Dresden, Ger-
many) was applied to test samples’ mechanical characteristics, such as rupture
load, stiffness, and Young’s modulus. Statistical analysis was conducted using
GraphPad Prism 6 software. Treatment groups were compared to evaluate
decellularisation efficiency.
Discussion and Conclusion: Treatment of porcine Achilles’ tendon entheses
with 0.5% SDS þ 1% Triton washing for 72 hours resulted in the most efficient
and complete decellularisation. Structure and integrity of the enthesis matrix
was preserved. Following decellularisation treatment of 2S2T 72 hours, there
was a 98% reduction in local cells (p<0.01). While, all treated groups exhibiteda statistically significant reduction in DNA versus the untreated group (p<0.01),
no statistically significant difference was observed among all the treated groups
of DNA remained radio. The biomechanical tests indicated that, samples
throughout the process had similar mechanical characteristic of rupture loads,
stiffness, and Young’s modulus to the untreated group. In the future, the decel-
lularized scaffolds will be recellularised with mesenchymal stem cells to inves-
tigate matrix effects on differentiation of cells as well as developing scaffolds
for enthesis tissue engineering.
http://dx.doi.org/10.1016/j.jot.2016.06.108273
SCREENING KEY FACTOR FROM SENSORY NERVES REGULATING ON
MACROPHAGE IN PROMOTING BONE DEFECT HEALING AND ITS MECHANISM
Junqin Li
Xijing Hospital, China
To investigate the mechanism of bone defect healing is of great significance for
taking corresponding measures to promote the bone defect healing. Macrophages,
as one of the essential factors in the process of bone defect healing, can promote
bone formation and inhibit bone absorption. However, the factors regulating
macrophages during bone repair is unknown. Nerves can manipulate the balance of
the differentiation of bone cells and macrophages and can also promote bone
repair. In the previous study, it was found that sensory nerves can promote bone
defect healing significantly, while motor nerves did not have an evident role. In
this study, we used iTRAQ to compare the differential expression proteins in
sensory and motor nerves and anticipate obtaining the functional neuropeptide
regulating macrophages. We found 19 factors’ expression in sensory nerves
significantly higher than in the sciatic nerve. By using a literature review, we
focused on MIF (macrophagemigration inhibitory factor), which can affect
migration and phagocytosis of macrophages and is also closely related to bone
repair. We further used a rat tibia drilling model as a subject to detect the
distribution of MIF during bone repair. We found MIF abundantly distributed in the
lysosomes of macrophages, showing macrophages englobe MIF; the macrophages
comprising MIF were distributed in the bone repair active region, such as the bone
remodelling region around the trabecular and blood vessels. The cells are
abundant in the primary callus stage than the mature callus stage. These results
indicate that MIF is involved in the regulation of macrophages in promoting bone
defect healing, and the regulation may be through endocytosis of macrophages.
http://dx.doi.org/10.1016/j.jot.2016.06.109281
AMECM/DCB SCAFFOLD PROMPTS SUCCESSFUL TOTAL MENISCUS
REGENERATION IN A RABBIT TOTAL MENISCECTOMY MODEL
Zhiguo Yuan
The PLA General Hospital, China
Objective: The meniscus lacks self-repair ability because of its unique structural
features, so the treatment of meniscus lesions is a big challenge all the time.
The aim of this study is to construct a composite meniscus scaffold (AMECM/DCB
scaffold) with an acellular meniscus extracellular matrix (AMECM) and decalcified
cancellous bone (DCB), test the physicochemical characteristics in vitro and immu-
nological properties in vivo, implant the scaffolds in New Zealand rabbits that un-
derwent total meniscectomy, and evaluate the meniscus regeneration and
articular cartilage protective effect.
Methods:We utilised an acellular meniscus extracellular matrix (AMECM) and dem-
ineralized cancellous bone (DCB) to construct three different kinds of three-
dimensional porous meniscus scaffolds (AMECM scaffold, DCB scaffold, and
AMECM/ DCB scaffold). We detected the physicochemical characteristics of the
three different scaffolds, including micro-structure analysis through SEM (scanning
electron microscope), the scaffold composition detection through histological and
biochemical analysis, and mechanical property testing with BOSE mechanical
testing machine. We implanted the three different scaffolds subcutaneously in
the rats to assess the immunological rejection of the scaffolds. We then seeded
the meniscus fibrochondrocytes into the scaffolds and then observed the micro-
structure with SEM, tested the cytotoxicity of scaffolds through live/dead cell
staining, and detected the glycosaminoglycan (GAG) and collagen content
secreted by the fibrochondrocytes in the three scaffolds after 3, 7, and 14 days.
We implanted the three different scaffolds into New Zealand rabbits which under-
went total meniscectomy and then evaluated the meniscus regeneration and carti-
lage protective effect of the three different groups through macroscopic
observation, histological analysis, X-ray, MRI, biomechanics tests, and RT-PCR at
three and six months.
Results: The SEM results showed that all the three different scaffolds possessed a
three-dimensional porous structure and good porosity. The GAG content of
AMECM/DCB scaffold and AMECM scaffold was higher than that of the DCB scaffold.
The biomechanical property of AMECM/DCB scaffold was superior to those of the
